It has been documented extensively that body size affects the physiology and musculoskeletal function of organisms. However, less well understood is how body size affects the ecology of organisms through its effects on physiology and performance. We explored the effects of body size on morphology and performance in different ontogenetic classes and sexes of a common Anolis lizard ( A. lineatopus ). Next, we tested whether these morphological and performance differences may affect functional aspects of the diet such as prey size and prey hardness. Our data showed that males, females and juveniles differ significantly in head size, head shape and bite force. Multiple regression models indicated that head shape and bite force are significantly correlated to prey size and hardness. Yet juveniles had relatively large heads and bit disproportionately hard for their size, allowing them to eat prey as large as those of females. However, for a given prey size, males and females ate more robust prey than did juveniles. Additionally, males ate relatively harder prey than did juveniles. These data suggest that: (1) body size affects the dietary ecology of animals through its effect on head size and bite force; (2) changes in head morphology independent of changes in overall size also have important effects on performance and diet.
INTRODUCTION
That body size may have important consequences for the biology of an organism because of its effects on organismal physiology and the functioning of musculoskeletal systems has long been noted (e.g. Hill, 1950; McMahon, 1973; Schmidt-Nielsen, 1984) . Beyond these direct effects, body size may also affect processes further downstream, such as the ecology (e.g. Hoyle & Keast, 1987; Irschick et al ., 2000; Lukoschek & McCormick, 2001 ) and behaviour (e.g. Irschick, 2000; Cooper & Lemos-Espinal, 2001 ) of organisms. Because of the profound effects of body size on many aspects of the biology of organisms, it has been suggested that body size in itself may be an important factor in structuring animal communities (Werner & Gilliam, 1984; Lima & Magnusson, 1998) . Often, changes in ecology and behaviour associated with body size can be linked directly to the effects of size on physiological performance (e.g. Carrier, 1996; Mackessy, Williams & Ashton, 2003) . For example, whereas small animals face high energy requirements to allow for rapid growth, larger animals typically have a lower body-massspecific metabolism. This may in turn affect foraging ecology, and larger animals may display a dietary shift towards less nutritious but more readily obtainable food items, such as plants (e.g. Clark & Gibbons, 1969; Durtsche, 2000) .
Besides changes in metabolic rate and other physiological processes, musculoskeletal performance (e.g. running speed, jump distance) is also expected to be affected by changes in size throughout ontogeny. Theorectical scaling models (e.g. Hill, 1950; Richard & Wainwright, 1995) , for example, predict that whereas larger size classes benefit from relatively high forcegeneration capacity, juveniles are expected to be relatively faster, which may allow them to exploit more agile prey. Experimental data for lizards confirm this partially and show that bite force generally increases with body size, resulting in larger lizards biting relatively harder (Herrel et al ., 1999 (Herrel et al ., , 2001 . Moreover, behavioural and ecological data show that at least in some lizards, animals with higher bite force take less time to process prey and include larger and harder prey in their diet (Herrel et al ., 2001; Verwaijen, Van Damme & Herrel, 2002) . However, such changes in diet throughout ontogeny are not always present, and animals may decide to exploit abundant prey sources throughout their growth period (e.g. Teixeira-Filho, Rocha & Ribas, 2003) .
In many vertebrates intersexual differences in body size also exist. Such a sexual size dimorphism has also been documented in lizards (e.g. Olsson & Madsen, 1998; Fox, McCoy & Baird, 2003) . Among Anolis lizards, there are well-documented differences in body size between males and females (e.g. Schoener, 1967 Schoener, , 1968 Hebrard & Madsen, 1984; Fox et al ., 2003) . Previous research on Anolis lizards has demonstrated that intersexual differences in body size can be related to intersexual differences in habitat use (Schoener, 1967 (Schoener, , 1968 Schoener & Schoener, 1971) , home ranges (Schoener & Schoener, 1982) and diet (Schoener, 1967 (Schoener, , 1968 Schoener & Gorman, 1968) . However, few studies have examined how intersexual differences in body size may result in differential performance (i.e. the ability to execute an ecologically relevant task; see Huey & Stevenson, 1979) , a crucial step in explaining how morphological differences may affect resource partitioning. The few studies that have examined this issue have demonstrated some differences in performance (i.e. locomotor performance), but the relationships with underlying morphological traits often remain unclear (Macrini & Irschick, 1998) .
Body-size effects, however, may be circumvented by shape changes during growth (e.g. juveniles with disproportionately big heads or long legs) or changes in mechanics that allow young individuals to perform as well as adults (see review of Carrier, 1996) . Juvenile black-tailed jackrabbits, for example, have relatively stronger leg extensor muscles and longer moment arms of these muscles than do adults, resulting in escape accelerations that are as large as or larger than those of adults (Carrier, 1983 (Carrier, , 1995 . Similarly, sexual dimorphism is often not restricted to differences in body and head size; head shape differences and even the differences in the distribution of jaw-closing muscles that may affect bite performance have been observed (e.g. Herrel, Van Damme & De Vree, 1996; Herrel et al ., 1999) . This could allow members of the smaller sex or age classes to perform relatively well and thus allow them to exploit similar resources. However, often the ecological data needed to assess the potential effects of differences in size and shape are lacking. Thus it remains unclear whether, for example, shape differences could allow animals to compensate for their lower performance levels arising as a consequence of their smaller body size (but see Carrier, 1983 Carrier, , 1995 Trillmich et al ., 2003) .
We tested whether different age/sex classes of an abundant trunk-ground Anolis species from Jamaica ( A. lineatopus Gray 1840) differed in their head size and shape, bite force and diet. We chose this species for the following reasons: it is abundant, males differ from females in body size, and although microhabitat differences are present between different sex and age classes (Macrini & Irschick, 1998 ), there appears to be considerable overlap in temporal and spatial aspects of foraging (Andrews, 1971; pers. observ.) . We chose to examine bite force as a performance trait as it is affected directly by changes in head dimensions (Herrel et al ., 1999 (Herrel et al ., , 2001 ) and affects diet composition in some lizard species (Herrel et al ., 2001; Verwaijen et al ., 2002) . Rather than focusing on differences in taxonomical composition of the diet, we specifically expected functional aspects of diet, such as prey size and hardness, to be affected by size-induced differences in head size and bite performance (see also Aguirre et al ., 2003) .
MATERIAL AND METHODS

S TUDY ANIMALS
Individuals of A. lineatopus were caught by noose or by hand at the Discovery Bay Marine Laboratory (DBML), Discovery Bay, Jamaica between 21 January 2002 and 2 February 2002. In total, we captured 122 A. lineatopus . The snout-vent length (SVL) of all individuals was measured from the tip of the snout to the posterior edge of the anal scale; head length was measured from the back of the parietal bone to the tip of the upper jaw; head width was measured at the widest part of the head (at the level of the jugal bones); head height was measured just posterior to the orbits; lower jaw length was measured from the back of the retroarticular process to the tip of the lower jaw. Bony elements used to delineate morphological segments could be detected easily through palpation. Additionally, three morphological variables reflecting the biomechanics of the jaw system were estimated by measuring (1) the distance from the jaw articulation to the tip of the lower jaw and (2) the distance from the coronoid bone (estimated by the posterior edge of the jugal) to the tip of the lower jaw. By subtracting distance (1) from the lower jaw length we calculated the length of the jaw in-lever for opening (i.e. distance from the articulation to the back of the retroarticular process where the jaw-opener muscles insert). Subtracting distance (2) from distance (1) gave the in-lever for jaw closing (i.e. the distance form the articulation to the coronoid where the jaw-closing muscles attach). The distance from the articulation to the tip of the jaw (1) is the jaw out-lever. All measurements were taken using digital callipers (Mitutoyo CD-20DC, Sakato, Japan; precision, 0.01 mm).
M EASUREMENT OF BITE CAPACITY
We measured in-vivo bite force for all individuals using an isometric Kistler force transducer (type 9203) mounted on a purpose-built holder and connected to a Kistler charge amplifier (type 5995, Kistler Inc., Winterthur, Switzerland; see Herrel et al ., 1999 for a detailed description of the set-up). When needed, we induced the A. lineatopus to bite the force transducer by tapping them on the side of the mouth. The tapping readily resulted in a characteristic threat response in which the jaws are opened maximally. The free ends of the holder (the bite plates) were then placed between the jaws, which resulted immediately in prolonged biting. As body temperature is known to affect performance capacity in lizards, we placed the A. lineatopus outside in the shade in individual bags at least half an hour prior to experimentation and in between trials. In doing so, they attained body temperatures equal or close to the environmental temperature at which they were typically active (29 ± 2 ° C). At least five vigorous bites were obtained for each A. lineatopus . As an estimate of maximum bite capacity, we used the highest bite force of the five bites for each individual.
S TOMACH -CONTENT ANALYSIS
Anolis lineatopus were stomach-flushed directly after capture using a syringe with a ball-tipped steel needle attached. The size of the syringe and needle was adjusted to the size of the animal. Animals were tapped gently on the sides of the jaw, resulting in a threat response, in which the jaws are opened widely. A small plastic ring was inserted between the jaws to allow unhindered flow of water and food out of the digestive tract. The needle was gently inserted into the pharynx and pushed further down the digestive tract to the end of the stomach (the position of the needle could be detected by palpation). Next, water was gently squeezed out of the syringe while massaging the stomach of the lizard. Water was added until the food was regurgitated or pushed out with the water. Stomach contents were placed in individual vials with 70% ethanol and labelled. Animals were marked with a nontoxic marker and allowed to recover from stomach flushing for at least 12 h before being returned to their exact site of capture. Stomach contents were analysed down to the lowest possible taxonomic order (for animal prey), and measured. Length and width of all intact food items was determined using digital callipers (Mitutoyo CD-20DC; precision, 0.01 mm). The mass of each intact food item was determined using an electronic balance (M220, Denver Instruments, Denver, CO, USA; precision, 0.01 mg). Average prey dimensions and prey number were calculated for each individual and used in subsequent analyses.
P REY AVAILABILITY
To get an indication of prey availability at the DBML fieldsite, seven pitfalls 15 cm in diameter and 10 cm deep were used. Pitfalls were dug into the ground at or near sites where A. lineatopus individuals were observed foraging, and were left for 48 h. An aquaeous formaldehyde (5%) solution with a little soap added (to reduce surface tension) was poured into each pitfall. h All invertebrates were removed from the pitfalls after 24 h and again after 48 h. All invertebrates captured were stored in a 70% aquaeous ethanol solution. All invertebrates retrieved from the pitfalls were taken back to the lab, identified, counted, measured (length and width; Mitutoyo CD-20DC; precision, 0.01 mm) and weighed (M220; precision, 0.01 mg).
E STIMATION OF PREY HARDNESS
Each prey item was classified as being either hard (Coleoptera, Isopoda, bees and wasps, Mollusca), of intermediate hardness (ants, Orthoptera, Odonata, fruit) or soft (all other prey) based on previous measurements of prey hardness for a large sample with great diversity of arthropod prey (Herrel et al ., 1999 (Herrel et al ., , 2001 unpubl.; Aguirre et al ., 2003) . Next, prey hardness was estimated for all intact prey (i.e. prey items for which the length could be determined) based on previously established relationships between prey hardness and prey length (see Herrel et al ., 1999 Herrel et al ., , 2001 unpubl.; Aguirre et al ., 2003) , using the following regressions: Finally, an average prey hardness value was calculated for each individual and used in subsequent analyses.
S TATISTICAL ANALYSES
All morphological and performance data were log 10 -transformed before analysis. After log 10 transforma-tion all variables displayed a normal distribution. Ordinary least squares regressions were used throughout. To investigate ontogenetic changes in head size, head dimensions were regressed against SVL. Multivariate analyses of variance (MANOVAs) were used to test for absolute differences in body size, head dimensions and bite force between juveniles, adult females and adult males. Due to nonoverlapping ranges (e.g. between juveniles and adults), residuals of the regression of morphometric variables against SVL were calculated. These were then used in MANOVAs to test for differences in relative head dimensions and bite performance between groups.
Next, we regressed prey dimensions, prey number and prey hardness against A. lineatopus SVL to investigate ontogenetic changes in diet. To test for differences between juveniles, females and males in absolute prey dimensions, prey number and prey hardness, MANOVAs coupled to subsequent univariate F -tests were used. Relationships between head shape and prey dimensions were examined by extracting the residuals of the regressions of head dimensions against SVL, and introducing them into a stepwise multiple regression model with the prey dimensions and prey hardness as dependent variables.
Relationships between bite force and prey dimensions were assessed by regression analysis. To test whether relative bite force also explained variation in prey dimensions, we calculated the residuals of the regression of bite force against SVL and regressed this against prey dimensions and prey hardness.
Finally, we tested whether sex and age classes differed in the relative dimensions of prey eaten by regressing prey dimensions (width, mass and hardness) against prey length, extracting the residuals and entering them into a MANOVA.
RESULTS H EAD SIZE AND SHAPE
A MANOVA indicated significant differences in body and head size among groups ( F 20,222 = 19.47; P < 0.001). Posthoc tests showed that: (1) males were larger than females and juveniles in all body and head dimensions, and (2) females were also significantly larger than juveniles in all dimensions (see also Table 1 ). Although body mass scaled isometrically with SVL, most head dimensions (with the exception of the jaw out-lever and the in-lever for jaw opening) scaled with slight but significant negative allometry across individuals (Table 2, Fig. 1 ). Interestingly, the jaw-closing in-lever scaled with significant positive allometry, suggesting that as animals grow, the biomechanics of the jaw system change to enhance bite-force generation. Analyses of residuals demonstrated that groups also differed significantly in head shape [MANOVA (Wilk's lambda): F 18,224 = 5.05; P < 0.01]. Subsequent univariate analyses indicated that differences were significant for all variables (all P = 0.01) with the exception of body mass ( F 2,120 = 0.084; P > 0.05) and the in-lever for jaw opening (F 2,120 = 1.38; P > 0.05). Post-hoc tests on the residual data showed that whereas females had significantly smaller heads for their SVL (with the exception of the in-lever for jaw closing, which was not significantly different between females and juveniles, P = 0.069), males and juveniles did not differ in head shape.
BITE FORCE
Bite force was related significantly to overall animal size and scaled with significant positive allometry (see Table 2 , Fig. 1 ). Consequently, bite force was significantly different between groups (F 2,123 = 121.27; P < 0.01), with males biting harder than females, and juveniles having the lowest absolute bite force (see Table 1 ). An analysis of the residuals of bite force against SVL indicated that differences among groups remained, even when taking into account differences in overall body size (F 2,120 = 22.67; P < 0.001). Post-hoc tests, however, showed that whereas females had significantly lower bite force for their body size, males and juveniles did not differ in relative bite force. A stepwise multiple regression analysis with residual head dimensions as independent and residual bite force as dependent variables extracted a significant model with residual head length and residual head width as the only variables (r 2 = 0.45; P < 0.01), indicating that A. lineatopus with relatively longer and wider heads bite relatively harder.
DIET COMPOSITION
The diet of A. lineatopus consisted of a wide variety of invertebrate prey (Table 3) . Whereas Hymenoptera, spiders and insect larvae were relatively common, fruit and seeds were uncommon in the diet. Taxonomic differences among males, females and juveniles were generally minor. Noteworthy was a juvenile Anolis lizard in the stomach of a male A. lineatopus. For male A. lineatopus, ants, spiders and bees were numerically the most common items in the diet. However, when expressed relative to the total mass of the prey, Lepidoptera, their larvae, and other insect larvae were the most important food items in the diet of male A. lineatopus (see Table 2 ). For females, ants, spiders and insect larvae were the most common prey in the diet based on prey counts. However, as in males, lepidopteran and other larvae were the most important food items when expressed relative to the total prey mass consumed. For juveniles, spiders, ants and bees were the most common prey, while when expressed by mass, ants, larval lepidopterans and phasmids became the most important prey in the diet (Table 3) . It should be noted, however, that the importance of phasmids was due to a single very large specimen retrieved from the stomach of a juvenile A. lineatopus.
A comparison of the actual diet samples with information on prey availability (Table 4) suggested that A. lineatopus did not eat prey randomly in accordance to their availability. Insect larvae (relatively heavy prey) were especially abundant in the diet of A. lineatopus when compared with the prey available (Table 4) .
PREY DIMENSIONS AND HARDNESS
Prey dimensions and prey hardness were significantly and positively correlated with A. lineatopus SVL (Table 2, Fig. 2 ). The average number of prey in the stomach showed a negative, but nonsignificant, trend with SVL (P = 0.06; see Table 2 ), suggesting that larger A. lineatopus eat fewer, but larger, prey. The dimensions of prey in the diet of males, females and juveniles were significantly different (MANOVA: F 8,190 = 3.60; P = 0.001). Subsequent univariate tests showed that these differences were significant for all prey dimensions and prey hardness (all P = 0.02). Differences in prey number, however, were not significant (P = 0.12). Post-hoc tests demonstrated significant differences in prey mass among all groups. Differences in prey length, prey width and prey hardness were only significant for males compared with females and juveniles (all P < 0.01). Differences between females and juveniles were not significant (all P > 0.05). An analysis of prey shape using residual prey dimensions (relative to prey length) indicated significant differences among groups (F 6,192 = 2.38; P = 0.03). Subsequent univariate tests coupled to posthoc tests showed that males and females differed significantly from juveniles (but not from one another) in residual prey All regressions significant at α = 0.01. *Regression not significant (P = 0.06). †Variables had slopes differing significantly from the predicted slope of 1 for linear dimensions and 2 for bite force.
mass and residual prey width, indicating that males and females eat prey that are relatively wider and heavier for a given prey length. Males also differed significantly from juveniles in residual prey hardness, indicating that they eat relatively harder prey.
INTERACTIONS AMONG HEAD SHAPE, BITE FORCE AND DIET
Regression analyses showed that bite force was significantly correlated with prey dimensions and prey hardness across individuals (Table 5 , Fig. 3 ). Residual bite force was also significantly and positively related to residual prey length, indicating that animals with relatively larger bite force eat longer prey (Table 5) .
Stepwise multiple regression models with residual head dimensions and residual bite force as independent variables and prey dimensions and hardness as dependent variables retained significant models for prey length (P = 0.008), prey width (P = 0.03) and prey hardness (P = 0.03), with residual head width as the only variable (Fig. 4) . Prey mass, on the other hand, was not correlated with residual head dimensions or residual bite force (P > 0.05).
DISCUSSION DIET OF ANOLIS LINEATOPUS
Anolis lineatopus appears to be a generalist, eating a variety of invertebrate prey (see also Schwartz & Henderson, 1991) . The preliminary availability data, however, suggest that individuals do not eat prey randomly according to their availability. For instance, cockroaches were relatively uncommon in the diet but abundant in the environment and insect larvae were more common in the diet than would be expected according to our arthropod sampling. As insect larvae are nutritious, slow, and soft prey, A. lineatopus are indeed expected to exploit these prey when possible. Our data also suggest a rather similar resource utilization among male, female and juvenile A. lineatopus based on prey taxonomy (Table 3) . However, a more in-depth analysis demonstrated clear differences in functional aspects of the prey eaten, including prey size, shape, and hardness. Previous studies have demonstrated that males, females and juveniles use slightly different microhabitats (mainly perch height and diameter; see Macrini & Irschick, 1998) , suggesting that the observed differences in diet might be the result of differences in the availability of prey in these microhabitats. Although this might indeed be partially responsible for the observed differences in diet, two lines of evidence suggest that this is probably not the only explanation: (1) animals of different size and sex classes were observed foraging in similar microhabitats (i.e. males will come down to the ground to forage in the same areas in which females and juveniles forage), and (2) the taxonomic distribution of prey in the diet was very similar.
Clearly, data on the availability of the different functional prey groups in the different microhabitats occupied by juveniles, females and males are essential to resolve this in more detail.
Whereas our data show that it is important to examine functional aspects of the diet, such as prey size, shape and hardness, other prey properties, such as caloric content and evasiveness, may also be important functional prey characteristics that may affect prey selection. Whereas predators should try to consume prey with a high caloric value, the evasiveness or 'escape ability' of a prey may prevent a predator from catching prey. Morphological differences among animals resulting in functional differences of the feeding or locomotor systems (e.g. longer jaws resulting in faster jaw closing or longer legs resulting in longer and faster jumps) may allow certain animals to exploit more evasive prey. Whether all of these functional prey properties or only a subset of them play a role in diet selection is currently unknown, but crucial to our understanding of predator-prey interactions and dietary resource partitioning. Quantitative estimates of jaw-closing speeds, escape speeds of different prey types, and acceleration capacity of A. lineatopus should shed further light on this issue.
THE EFFECTS OF SIZE AND SHAPE ON PERFORMANCE AND DIET
That size has a profound effect on the functioning of the feeding system is apparent by examining our results. Larger A. lineatopus had larger heads and consequently also larger bite force. However, bite force scaled disproportionately to body size despite the negative allometry of head size to body size (Table 2) . Thus, larger A. lineatopus bite hard but have relatively small heads for their body size. One element that can potentially explain this, at first sight paradoxal, result is the positive allometry of Figure 2 . Graphs depicting the relationships between body size in Anolis lineatopus and prey dimensions. Only data for intact prey were included. All relationships between body size and prey dimensions were significant. , juveniles; ᭺, females; ᭹, males. Figure 3 . Graph illustrating the relationship between maximum bite force capacity in Anolis lineatopus and prey hardness. Animals with higher bite forces also eat larger prey. , juveniles; ᭺, females; ᭹, males. jaw-closing in-lever during growth. Yet the results from the multiple regression analysis (retaining head width and length as variables best explaining the variation in bite force) suggest that the changes in bite force throughout ontogeny cannot be explained by changes in lever mechanics alone. Other traits, such as jaw muscle mass, pennation angle and orientation of the jaw-closing muscles, are likely important in generating the positive allometry of bite force during ontogeny. Ontogenetic changes in body size, however, do not only affect head size and bite force, but also result in differences in diet among animals of different size classes (Fig. 2) . In general, larger A. lineatopus eat prey that are longer, wider, heavier and harder than do smaller individuals. Whereas this might be purely a function of larger individuals having larger head sizes, our data suggest that this is mediated through changes in performance (i.e. bite force) as well. Bite force was significantly correlated to prey dimensions and prey hardness, indicating that individuals with larger bite force generally eat both bigger and harder prey (Fig. 3) . For a given body size, animals with relatively larger bite force also eat larger prey. Head width also appears to play a major role in determining the size of prey eaten. This is likely because of the dual effect of head width on maximum prey size, because (1) it directly limits passage of food items to the oesophagus, and (2) it is positively correlated with bite force.
Surprisingly, and contrary to the general trends noted above, juveniles ate prey that were just as heavy, long, wide and hard as did females, despite their smaller size. Our data suggest that this is at least partly due to the fact that juveniles have relatively big heads and high bite force. Why they have relatively big heads and bite force remains unclear, but we suggest that this might be related to the availability of prey in the environment. Our preliminary availability data do indeed suggest that very small prey might be relatively uncommon (Fig. 5) , thus forcing juveniles to eat relatively large prey. Additionally, as food availability in insular environments can be low and unpredictable (Andrews, 1979) , having a wide potential prey spectrum (facilitated by large heads and bite force) might be an important evolutionary strategy. Clearly, a more in-depth assessment of prey availability is needed to assess these hypotheses.
SEXUAL SIZE DIMORPHISM
Our data on sexual size and head size dimorphism are consistent with previously published accounts and indicate strong differences in body size between the sexes (Schoener, 1967 (Schoener, , 1968 Schoener & Schoener, 1971; Preest, 1994) . Yet in addition to differences in body size, male and female A. lineatopus differed in head shape, with males having bigger heads for a given SVL compared with females. As differences in head shape between sexes resulted in differential performance, and as performance was related to functional aspects of diet (size, shape and hardness of prey), dietary differences are functionally related to the observed sexual head size/shape dimorphism. Although this is consistent with the idea that the observed dimorphism is caused by natural selection resulting in reduced intraspecific competition, sexual selection would also be expected to lead to differences in head size and shape between males and females, as large heads and high bite force are likely important in male-male combat (McMann, 1993; Stamps & Krishnan, 1997) . If this is so, then the observed differences in diet could be an epiphenomenon of sexual selection acting on head size and bite force in relation to malemale combat. Currently, we cannot tease apart the potential contributions of both selection pressures and further comparative data will be crucial in understanding the evolution of sexual head size and shape dimorphism in Anolis lizards. A comparison of head size, head shape and bite force, including nonterritorial species (e.g. twig anoles), or nondimorphic species (e.g. species such as A. vermiculatus or Polychrus species) in an evolutionary context might shed light on the selective pressures that gave rise to sexual differences in diet among anoles.
In conclusion, our data suggest that ontogenetic changes in body size affect the morphology and performance of the jaw system in A. lineatopus. Moreover, through its effect on performance, body size also affects feeding ecology. Juvenile A. lineatopus, however, have relatively large heads and bite relatively hard, which might be linked to the relative scarcity of small prey in the environment. Finally, sexual differences in head size and shape result in differences in bite force and ultimately diet in A. lineatopus. Although consistent with a niche-divergence hypothesis, the origin of the dimorphism (i.e. sexual or natural selection) cannot be determined based on our data.
